Effects of topoisomerases inhibitors protoberberine on Leishmania donovani growth, macrophage function, and infection.
DNA topoisomerases play a pivotal role in the regulation of cell division. Inhibition of Leishmania spp. topoisomerases represents an alternative to control parasite growth. Cancer research led to the development of several potent topoisomerase inhibitors such as topoisomerase I, topoisomerase II, or both (monobenzimidazole, terbenzimidazole, and protoberberine alkaloid-related compounds) that are effective antitumor agents. In the present study, we evaluated the efficacy of these compounds against Leishmania spp. growth in vitro. Some protoberberine compounds showed pronounced antileishmanial activity and were selected for further analysis in macrophages. These compounds did not affect macrophage viability and only slightly reduced macrophage nitric oxide generation in response to interferon-gamma. Moreover, exposure of infected macrophages to these compounds significantly reduced parasite loads. Collectively, our data suggest that protoberberine-related compounds have powerful antileishmania action and that minor structural variations among them can substantially improve their activity to restrict Leishmania spp. infection in vitro.